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Experimental Set-up

The purpose of this project was to measure cosmic rays
using a phone cameras and the Distributed Electronic Cosmic-

The cell phones and Quarknet detector are arranged with their
planes parallel at a set angle ranging from zero to sixty degrees

Average Events per second (Phone 1)

Ray Observatory (DECO) application as a low-cost monitoring in fifteen degree increments (Fig 6). The average run time for
network. DECO is able to detect cosmic rays using the Charge . : both types of detectors was approximately a day, with multiple
Coupled Devices (CCD) on the camera on a phone. To test if T runs done at each angle. The mean and standard deviation of
the application is reliably measuring cosmic-ray events, the . S N S S event rates versus the tilt angle were calculated for the phones
phones were set to record their event rates at different tilt s s from the day long exposures, while the Quarknet detector
angles relative to the plane of the sky and compared against a | mean and standard deviation was taken from doing ten
calibrated Quarknet detector. The two phones used in this Figure 1- An example event Figure 2 - Events per second vs ilt angle (Phone 1) exposures of five minutes duration. This could be done as the
study showed a similar angular response with their event Quarknet detector, with a much larger detector area than the
rates, although these differed from the Quarknet detector. Average Events per second (Phone 2) Events per second (Calibration) phone CCDs, had an event rate of approximately four orders of
[ssues of false triggering on the CCDs from thermal flare are l DS magnitude larger than either phone.

considered in this study. 1 R
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Analysis

Introduction oo — S
Figure 3 - Events per second vs tlt angle (Phone 2) Figure 4 Events per second va tilt angle (Quarkned) With both phones there is a similar relationship between tilt
Cosmic rays are energetic subatomic particles which impact angle and event rate, with a decrease in the event rate from
the Earth from an extraterrestrial source. Most of these : zero to thirty degrees tﬂj‘ tollowed by a rise up to sixty degrees
particles do not directly reach the Earth’s surface, but are of tilt (F1g§ 2 and 3). Thls pattern runs counter to the
indirectly detected by their secondary particles produced in relationship jbetween tilt anglf% and event rate for the Quarknet
collisions in the upper atmosphere (Fig 7). These particles are detector, which shows a consistent decline in event rate from
studied for various reasons, from using relatively low-energy zero to sixty degrees of tilt (Fi.g 4). This difference may be a
rays to monitor solar flares to using the highest energy result of the phone CCD passing through more of the heat
particles are probes of physics beyond the Standard Model. As produced by the battery as t.ﬂt angle is mcreased., which can be
flux drops quickly with energy it becomes necessary to create detected by the CCDs as an image. Understanding the source
large detector arrays, which has provided the motivation to of this difference will be one goal of future research.

use the near-ubiquitous hardware found in phone to make a Figure 5- An example of noise and signal
large distributed detector network.
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Apparatus

For the experiment one Quarknet cosmic-ray detector was used
along with two Wildfire cell phones running Android with DECO
installed. All collected was recorded manually into a spreadsheet

for later analysis. The Quarknet detector software would runona 2 s 9& Figure 6~ Experimental set-up
Windows-based pc, logging each event with a GPS time stamp. = _8. . " Acknowled gem ents
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